Unaffected relatives of individuals with Lynch syndrome can be offered predictive genetic testing to guide surveillance recommendations. The decision-making process of those who decline testing, particularly those who do not attend a clinical genetics service, is poorly understood. We have addressed this gap by interviewing 33 individuals from Lynch syndrome mutation-carrying families, unaffected by cancer, who declined predictive genetic testing. Here, we analyse the data provided by 20 participants who unequivocally declined testing. Those who indicated they did not have enough information to make a decision or intended to undergo testing in the future were excluded. Analysis revealed that few decliners discussed their decision with general practitioners or genetic counsellors. Family members were commonly involved to varying degrees, with participants either (1) making group decisions with family members, (2) feeling persuaded by family members to either accept or decline testing, (3) discussing the test but making their own decision. A minority did not discuss testing with family members while making their decision. This research reveals the health communication activities of an understudied group, those declining predictive testing, and indicates that for many, health professionals play a minor role in the decision compared to family.
Introduction
Lynch syndrome is one of the most common inherited cancer syndromes accounting for 1-3% of all cases of colorectal cancer (CRC) [1] . Those who carry a mutation in a mismatch repair gene associated with Lynch syndrome (MLH1, MSH2, MSH6, PMS2) have a substantially increased lifetime risk of CRC estimated between 50 and 80% [2] [3] [4] . Relatives of those with Lynch syndrome can undergo predictive genetic testing to determine whether they are carrying a mutation. In Australia, an at-risk relative can be referred to a Family Cancer Clinic for genetic counselling about predictive genetic testing when a family member is diagnosed with Lynch syndrome, or if they have an unusually high family history of cancer. We focus on those with a family member carrying a Lynch syndrome mutation.
At-risk individuals are offered predictive testing to determine whether they carry a Lynch syndrome mutation. This allows for more accurate risk categorisation, enabling more appropriate surveillance and prevention, such as colonoscopy, estimated to reduce CRC risk by 56% and death by 65% [4] . If followed by appropriate screening, predictive genetic testing for Lynch syndrome has potential to reduce CRC morbidity and mortality. Therefore, it is important to understand uptake of predictive genetic testing.
Uptake of predictive genetic testing ranges from 13 to 64% [5] . Similarly, in our study of over 800 research participants in Australia who were offered predictive genetic testing, only half pursued it [6] . Those who declined testing perceived their risk of CRC to be substantially higher 1 3 than their actual risk, however a higher perceived risk did not lead to more colonoscopy [7] . Reasons for declining testing included: no clear benefit, low priority, inconvenient, anxiety causing, negative life insurance implications, or potential decreased motivation for screening [8] .
Other studies have shown similar reasons for declining [9] . However, little is known about how these reasons are formulated and from where information is gathered. In this study, we explore the role of genetic counsellors, general practitioners (GPs) and family members as sources of information and support.
In Australia, the majority of eligible, high risk individuals choosing to have a predictive test do so through publicly funded Familial Cancer Centres and receive preand post-test genetic counselling [10] . Genetic counsellors are trained to provide information about genetic testing and support the individual before and after genetic testing [11] , with a strong emphasis on facilitating informed, autonomous decision-making [12, 13] . However, those who are offered testing often make their decision before seeing a genetic counsellor [14] . In fact, those who choose to decline may not pursue genetic counselling at all [8] . Participants who decline counselling immediately after being offered the test are often older [15, 16] , have a lower perceived risk of mutation [15, 17] , and perceive fewer benefits from genetic testing [15, 16, 18, 19] . Therefore, it is important to understand the information and support accessed by those who decline genetic testing outside of a clinical genetics service. This may be through discussions with general practitioners and family members who are already accessing genetic services, or by accessing information through the internet. Yet there is little research conducted on this question.
In this study, we use thematic analysis of semi-structured interviews to explore interactions with family and clinicians from the perspective of individuals who declined predictive genetic testing for Lynch syndrome. We consider whether individuals involve family, GPs and/or genetic counsellors in their decision-making, what the discussions entail, and what factors influence whether these discussions occur. Exploring the role of others in the decision to decline will provide a fuller understanding of the context in which predictive genetic testing is considered, particularly for those not accessing genetic services. Ultimately this research can contribute to the goal of improving and increasing informed decision-making.
Methods
This study was approved by the University of Melbourne Human Research Ethics Committee.
Sampling and recruitment
Participants for this study were recruited from the participants of the Australian Colorectal Cancer Family Registry (ACCFR), part of an international consortium, the Colon Cancer Family Registry. This large cohort contributes to research relating to the genetic and environmental causes of CRC. The ACCFR recruited recently diagnosed colorectal cancer cases via the Victorian Cancer Registry, patients from family cancer clinics (probands), and relatives of these probands. Participants were asked to donate a blood sample for DNA research. In the research setting of the ACCFR, probands were tested for germline mutations in MLH1, MSH2, MSH6 and PMS2 [20] . If a mutation was found in a proband, the available DNA of all participating relatives was tested for the proband's mutation.
Independently of this testing, ACCFR participants were given the opportunity to learn of any clinically relevant genetic mutations, via a referral to a Family Cancer Clinic from their doctor. Participants in families that the ACCFR identified as carrying a mutation in a mismatch repair gene, and who consented to be informed of a clinically relevant result, were sent a 'notification letter' by the ACCFR investigators offering referral to a Family Cancer Clinic for a clinically accredited test, and to receive results. This 'notification' letter did not provide any results of testing. Relatives who did not consent to receive clinically relevant results were given a second letter that gave them a second opportunity to 'opt back in'. Attendance at the clinic and whether individuals chose to receive their results was recorded. This process is summarised in Fig. 1 and described in detail elsewhere [21] .
Individuals who declined predictive genetic testing through ACCFR were invited to participate in our study. The inclusion criteria for this study were:
• first or second-degree relative of an ACCFR participant found to carry a mutation associated with Lynch syndrome • no previous diagnosis of cancer under 70 years of age at the time of recruitment • declined the offer of genetic test results (actively or passively) • offered genetic information more than 12 months ago, but less than 10 years ago, to allow time for them to make a decision and to allow sufficient recall.
We purposively sampled to ensure those who declined at different stages of the process were represented. We also aimed to purposively sample for demographics (age, gender, rural vs. urban) to represent the decliners in the ACCFR.
Data collection
For this study, 60 suitable participants of the ACCFR were contacted by an ACCFR team member and invited to participate in a qualitative study in 2011 and 2012. Forty-six ACCFR participants agreed to be contacted, and their details were provided to the qualitative study team. Participants were posted a participant information sheet and a consent form. This was followed up by phone to determine whether they wished to participate, and to organise an interview.
Semi-structured interviews were conducted in person, or by telephone if necessary. Each interview lasted 60-90 min. The interview guide was developed after a review of the relevant literature on motivations and deterrents to predictive genetic testing, which identified the following domains of interest; cancer experience, genetic testing understanding and decision-making, health provider communication, risk perception, prevention and future intentions. Using these domains, a range of questions were developed and revised in consultation with a steering group including a consumer, genetic counsellors and researchers. Preliminary analysis of data, which has been presented elsewhere [8] , was used to assess the saturation of themes. Recruitment ceased at 33 interviews. Interviews were digitally recorded and transcribed verbatim. The interviewer checked audio files against the transcripts to ensure accuracy. Identifying details were removed from the transcripts and participants were assigned pseudonyms.
Of the 33 interviews, 20 transcripts were deemed appropriate for this analysis. Using a typology described elsewhere [8] , 13 participants were excluded from analysis. We excluded four 'uninformed' participants from this analysis because they were not aware that it was possible to have genetic testing for colorectal cancer at the time of the interview and were therefore unable to comment on the decisionmaking process. We also excluded those who intended to undergo testing but had not yet done so as they were not considered true decliners. Construction of the final sample of 20 transcripts is summarised in Fig. 2 .
Data analysis
The 20 relevant transcripts were imported into NVivo software [22] . Thematic analysis as described by Braun and Clarke [23] was used to determine and explain patterns in the data. The data was read multiple times to identify key words and concepts. This was used to create and develop a coding framework. The transcripts were coded using the framework, and codes and sub-themes were iteratively developed to ensure they reflected the entire dataset. This analysis aimed to explore how genetic counsellors, GPs and family members were involved in decision-making. An inductive approach was then used to explore what influenced discussion patterns. Did not receive results* Fig. 1 Process of testing relatives in mutation carrying families in the ACCFR (*Participants who declined at any point in this process were invited to participate in an interview.) [8] 
Results

Participant characteristics
Demographics are displayed in Table 1 . Mean age of participants was 47, of which 60% were female. There were more urban participants (80%) than rural; however rural participants were over-represented compared to the general population [24] . Family history of participants varied from no first-degree relatives (parents, children, siblings) to five. The role of others in decision-making varied, with heavy to no involvement. Most participants involved family members to some degree (n = 14), however health professionals were underutilised as a source of information and support (n = 6). Five participants did not involve a health professional, or family member in their decision ( Table 2 ).
Health professional involvement
Participants were offered referral to a genetic counsellor for more information about the test. Only three participants spoke with a genetic counsellor prior to their decision to decline testing. These participants all intended to undergo genetic testing, until learning about potential risks, in particular insurance. I wanted to know because then I'd know myself and then I could be proactive about it… [genetic counsellor] explained to me about…life insurance… And I thought this is just not right…that's sort of in a real quick snapshot how it got from yes to no to forget about it. (male, 48, declined due to insurance concerns)
In addition, only three participants discussed predictive genetic testing with a GP. Two participants felt that their GPs expressed opinions rather than providing information.
[GP] didn't sort of add or suggest anything…he steered me away from it a bit…he sort of just sat on the fence either one way or the other. He didn't seem to be that positive about it. No, I didn't sort of get the message that he highly recommended it. (male, 44, declined because test won't alter anything)
One participant brought up family history and the need for colonoscopy with her GP, who informed her that genetic counselling was also an option.
I think [GP] might have asked if I have had genetic counselling and I said I haven't at this stage, I decided not to and he thinks it's an area of you know, you know just-I think he was just making sure that I knew that I could if I wanted, you know that it was an option. (female, 29, declined to avoid anxiety)
In all three cases, participants had a GP that they saw regularly and the patient initiated discussion about cancer risk or genetic testing.
I went to a GP and asked for a referral to see someone for a colonoscopy…I chatted to him about it but I was a little bit clued up into that I needed to see someone.
(female, 29, declined to avoid anxiety) Although only three participants discussed the test with a GP, 15 participants discussed their general cancer risk with a GP.
I've certainly tried to give [GP] an overview of what some of the family history is…no [discussion about screening] other than when you reach a certain age it 
Family involvement
Family members were involved in the decision to varying degrees. Two participants made group decisions to decline testing as a family. Both participants were influenced by their parents' decision.
I think we must have made a list of pros and cons, and came to the decision as a family [participant, father, mother, brother] that it was best that we don't get tested. But having said that I'm sure if I wanted to my whole family would have supported me in that decision. (male, 28, declined because test won't change anything and insurance concerns) Five participants felt pressured by family members to either accept or decline testing, despite also mentioning that family members would ultimately support the final decision.
My youngest [son] was very much like no mum…so he was very much not to go ahead with it. He said you'd be worried sick all the time…[but] they were sort of just supportive of whatever I did anyway. (female, 65, declined to avoid anxiety) Seven participants discussed testing with family members before making their own decision.
[Husband is] quite pragmatic too about anything that you have tested. If you're gonna have a test you have to work your way through the potential scenarios that the results of that will bring…so yeah I talked to him about it. (female, 54, declined because test won't change anything) Six participants did not involve family members in their decision. Two of the six participants did not discuss any aspect of the test with family. The remaining four participants discussed aspects of genetic testing, such as who in the family had undergone testing, or discussion after making the decision.
[Discussion] would have been post me making the decision, so I was talking to my cousin for example and we were talking about it and I, at that point, said I'm not going to do that, this is my reasoning, that was about it. (female, 30, declined to avoid anxiety)
Transcripts revealed various factors that may influence the degree to which family members are involved in genetic testing decision-making. Discussion was limited when participants were not close with certain family members.
The remainder of the family has become quite fragmented so I know when another one passes on, but I don't know whether they took part in the study. (female, 54, declined to avoid anxiety)
There was also a desire to avoid negative topics and persuasion.
Why would I talk about it…we don't have conversations about that. We have conversations about family. We don't talk about what we're dying of, we talk about what's keeping us alive. (female, 55, declined because test won't change anything) Some participants prioritised other diseases or family members over cancer prevention.
We talk more specifically about dad's health than about cancer in general. (female, 40, declined because test won't change anything) Lastly, family explanations of cancer may have influenced discussion of genetic testing. Those who did not believe genetics increased the risk of cancer, may not consider testing as an option.
I think we're just an unlucky family. Like obviously there's a lot of families around and it's just there. So, and you can think oh God, you know, there's that old, go and get some horrible person, you know, go and pick on some horrible family, just leave me alone. (female, 38, declined because test won't change anything)
As well as these discussions, participants mentioned other sources of information about CRC and genetic testing: other medical specialists, study/employment, colleagues, friends, television, radio, books and information leaflets at medical centres.
Discussion
The decision to undergo predictive genetic testing is complex and influenced by several factors. As well as considering individual reasons for declining, it is important to understand the setting in which decision-making occurs. This will inform service providers and clinicians facilitating decision-making, particularly for those who do not access genetic services.
In Australia, a referral from a health care professional is required to access most genetic services. Participants in this study were offered referral to a genetic counsellor and were prompted to obtain referral from their GP. Interview transcripts revealed the way in which GPs were involved in decision making. Fifteen participants recalled discussing cancer risk with a GP, however only three participants discussed their decision about predictive genetic testing with a GP. Of the three participants who did involve a GP in their genetic testing decision, only one GP suggested the option of genetic counselling, whereas two GPs offered more directive opinions as to whether or not the participant should undergo testing. These participants did not recall attending a genetic counselling appointment. In this study, it is unclear as to whether discussions with GPs occurred before or after receiving the notification letter from the study, and whether this letter was taken to the appointment. Even so, these interactions may be reflective of the barriers to referral and risk assessment that GPs face.
GPs have identified challenges that they face in risk assessment and referral, such as the patient being unaware of family history, limited time to collect family history, lack of Lynch syndrome knowledge to assess risk and make recommendations and uncertainty regarding referral [25] [26] [27] [28] . For example, most clinicians in an Australian study reported that if presented with an asymptomatic individual at risk of Lynch syndrome, they would assess family history and refer them to genetic services. However, when asked to consider a hypothetical at-risk patient, onethird of clinicians, particularly GPs, did not consider this patient to be at risk of CRC or endometrial cancer [26] . Surveys with Lynch syndrome-affected families demonstrate the impact of these barriers, with 41% of reporting that speaking to their GP was only somewhat or not useful, and qualitative responses illustrating the challenges of obtaining referral through a GP [29] .
Despite the barriers, GPs are an important source of health information and can play a significant role in influencing health decisions [29] [30] [31] . Clinicians view recognising and referring at-risk individuals to genetic services as part of the GP role [26] . For example, Australian clinicians reported a slight preference toward oncologists and GPs compared to other clinicians when surveyed about who is responsible for the initial referral to genetic services for Lynch syndrome [26] . Research in this area suggests resources and GP education [25] [26] [27] [28] , however, it is also important to acknowledge that GPs may be reluctant to take on enhanced roles in genetics, with clinical genetics being viewed by GPs as 'rare, complex, esoteric, and specialist' [32] . It is important to consider perceived identities and roles of health professionals when addressing barriers to risk assessment, referral, and communication about genetics.
Our analysis highlights that decliners may not involve GPs in their genetic testing decisions. Research into GPpatient communication suggests that differing experiences of doctor-patient communication across these characteristics such as age, gender, ethnicity and ability to speak English may influence an individual's trust and trust and confidence in health professionals [33, 34] , as well as varying experiences of GP-patient communication [35] .
Through this study, we suggest factors that influence GP communication specifically in the context of genetic testing decision making. The three participants who discussed their decision with a GP all initiated this discussion. It is unsurprising that patient enquiry is a strong predictor of recommendation to genetic services given the research regarding challenges GPs face when determining which patients should be referred to genetic services [36] . Although many participants may not have wished to involve a health professional, some may have felt unable to initiate a desired discussion with a GP. The three participants who involved a GP, had a GP that they saw regularly. Studies have suggested that having a regular doctor increases the use of GP services [37] . Those with a regular GP may feel more able to initiate discussions about genetic testing with a GP. One participant displayed scepticism about doctors' intentions. Individuals who mistrust health professionals may feel unable to discuss their healthcare decisions with GPs, which may impact on uptake of health behaviours such as genetic testing. In fact, higher levels of trust in the information sources from which participants heard about genetic testing have been associated with increased uptake of the test [38] . This is particularly concerning because publicly funded genetic testing in Australia often requires a referral from a health professional.
Despite limited discussion with health professionals, most participants in this study discussed their decision with at least one family member, involving them to varying degrees. Transcripts revealed the ways in which individuals may involve family members in their decisions. Participants either made a joint decision with their family, felt persuaded by another family member to make a particular decision, involved family but made their own decision, or did not involve any family members in their decision. This typology can be viewed in the context of existing family patterns and rules about what is acceptable to talk about, when, and with whom. Family communication patterns theory [39] [40] [41] [42] suggests that families create shared social realities which influence the way in which family members communicate and how they are involved in decision-making. This theory suggests that in some families, communication is open and warm, whereas in others it is restricted. Decision making may involve collaboration to make consensual decisions. Other families may communicate openly, but ultimately make individual decisions. In some families, authority figures make decisions, while in others, individuals make decisions in isolation from other family members. Decisions can be based on interests of the individual, or of the family. This spectrum was evident across our participants. The extent to which these natural communication patterns can be influenced is unknown. However, it is important to consider these patterns when facilitating family communication and decision-making.
Facilitating family communication is important to inform at-risk relatives about the possibility of testing. It has also been found that family communication may encourage atrisk individuals to attend familial cancer clinics, with family members who were persuaded to have counselling and testing being more likely to seek these services, and more likely to pursue them sooner [43] . On the other hand, barriers to family communication may impact the uptake of genetic testing in at-risk relatives of mutation carriers [44, 45] . Research in this area aims to improve the ability of health professionals to facilitate communication between family members, focusing on the diagnosed individual informing relatives of their risk and the option of predictive genetic testing [5, 46] .
Our data highlights that family communication does not only occur at the point of disclosure. These situations are dynamic, and family conversations occur over extended periods of time, with further opportunities for family to be involved in decision-making. The degree to which an individual discusses testing with their family may be influenced by their engagement with their cancer risk at that given time. A study conducted in 2002, suggested that the degree of an individual's engagement with cancer risk varies from partial to intense. Engagement can change over time, as they become more cognitively and emotionally involved with their cancer risk [47] . Further understanding of how families are involved in decision making over time will reveal more of the factors that may influence decision making.
Limitations
Participants in this study were interviewed 12 months to 10 years after their offer to allow enough time for a decision and to allow sufficient recall of the decision. We considered this variable when describing decliners and did not find there to be any patterns or impact on decision making.
Our study highlights the role of others in decision-making about predictive genetic testing, only from the perspective of an at-risk individual offered testing. However, our work complements previous research on communication about genetic testing from other perspectives, i.e. affected individuals and health professionals, leaving a clear gap in the research which we aimed to address. Furthermore, participants were offered predictive genetic testing through participation in a research study. Thus, experiences of these participants may not be reflective of decision-making and discussion about the test when first alerted by a family member. However, their experiences provide insight into the ongoing decision-making process of those who have declined genetic testing, after becoming aware of the option.
Conclusion
Our study highlights that decisions about predictive genetic testing are made in a social context, and provides insight into the ways in which health professionals and family members are involved in the decision to decline testing. Involvement of others in decision making is an ongoing process rather than a single instance, and further research to quantify how others influence decision making in the absence of genetic services is an important next step. Furthermore, some individuals may not involve anyone in their decision. Further research into the decision-making process of this group will allow a better understanding of the factors that may influence decision-making in the absence of information and support from families and health professionals.
